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C n P A B K A 



OeAepanbHbiM mhcthtyt npoMbiiu/ieHHOM coScTeeHHocTn PoccuMCKoro AreHTcxBa 
no nareHTaM m TOsapHbiM 3HaKaM HacTosRiuMM yflocTOBepjieT, hto npn/ioxeHHbie 
Marepnajibi 9B/if»HDTC5i rosHbiM BOcnpoMseeAeHneM nepBOHasa/ibHoro onucaHUfl, cJjopMy/ibi 
i/i HepTe>KeM (ec/in nMeioTCH) aa^iBKn Ha sbiAasy nareHra na naoOpeTeHne N 97117737, 
noAaHHOM B oKTflgpe Mecflue 27 ah« 1997 roAa. 

HaaeaHiie ii3o6peTeHMsi: Cnoco5 naroTOB/ieHnq /iKDMMHecunpyKDuunx 

3KpaHOB CO CTOJiSHaTOM CTpyKTypoCi. 



SafiBMTe/ib (li): OOO «HayHHO-npoM3BOACTBeHHoe npeAnpnqjue 

«KpMCTa/inbi M TexHO/iorMM». 



AeMCTBMTeJIbHblM aBTOp(bl): rMBAPri/130B EbPOHMII MHBHeBl/IH, 

3AflOPOXHA?1 JlKDAMM/ia AjieKcaHAPoBHa, 
CTEflAHOBA A/iJia HnKO/iaeBHa, 
COLUMH HayM nexpoBMS, 
HVByH HnKO/iaw HnKO/iaeBUM, 
ri/lBAPri/iaOB Muxan/i EBreHbeBMH. 
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r.0.BocfpHKOB 

SaBeAyHDLUMti oTAe/ioM 



CnOCOB J/J^rOTOBJlEHUa JlKDMMHECUMPyiOmMX 3KPAHOB 
CO CTOJlBHATOfl CTPyKTYPOM 



E,H,r ueapauaoe, Jl.A.3adopo?§(Has9, A.H.CmenaHoea, 
H.n.CouiUH, H,HMy6yH, u M.ET ueapauaoe 

06nacTb rexHHKM 

HacTOflinee M3o6peTeHi/ie othocmtca k o6nacTii sneicrpoHHoro Marepna/ioBefleHMfl n k 
MMKpoaneKrpoHMKe, BKntoHaa BaKyywHyK) MUKpoaneiapoHMKy, a MacTHocTH k npM6opaM, 

OCHOBaHHbIM Ha aBTOaJieKTpOHHOM 3MMCCMM, TaKMM KaK aBT03MMCCM0Hbie M BaKyyMHbie 

43jiyopecueHTHbie Ancnnen, KaTOflonK)MMHecL;eHTHbie /laMnbi, m Ap. 

ripeAUJecTByioiUHH yposeHb toxkhkh 

CymecTBywLUMe xitoMUHoctDopHbie 3KpaHbi M3roTOB/ifl»OT. KaK npaBuno. b cjDopMe tohkhx 
nneHOK, oca>KAeHHbix. Hanprnwep. m3 napoBOM cj^asbi Ha rjia/^KyK), nanpuMep, creKJiJiHHyHD 
noA/io>KKy . 

fljifl oca>KfleHMfl M3 napoBOM cfjasbi Mcnonb3yiOT, nanpuMep. Meroflbi ncnapeHUfl b 
BaKyyMe, cy6xiMMaL^MM, xMMMHecKoro TpaHcnopra, KaroAHoro pacnbmeHna m ap» 

Bo Bcex 3TMX cnyna^x 3apo>KAeHMe KpucraJiMHecKHx /ikdmuhocJjopob na noA/ioxKe 
npoMcxoAMT HeKOHxponnpyeMo, roMoreHHbiwi nnn rereporeHHbiM o5pa30M, nanpuMep. Ha 
maAKOM 6eccTpyKTypH0M noAJio>KKe. Rpn aroM nKDMUHOcfjop oSbiHHo npeAcraBfi^ieT co6om 
Ha6op MejiKnx (MUKpoHHbix M/nnM cy5MMKpoHHbix) KpucTa/i/inMecKMx 3epeH, HaCTO 
MSOMeTpuMHOM, npM6nM3MTenbHO c(t)epMMecKOM cjDopMbi. HajiaraHDU4Mxcyi oaho na Apyroe (Our. 
1). ripn 3TOM cBer. reHepupyeMbiM b KpucrannnMecKOM sepne (nanpuMep, o6o3HaHeHHOM 
KpecTMKOM) ^ MHoroKpaTHo paccenBaexcfl b naenpuHre oKpy>KaKDiiiMx 3epeH 
/iKDMMHecLjMpyKDinero SKpana. 3to yxyAUjaer ero paspeiuaraLqyw cnoco6HocTb- 

Eii^e OAHa npo6/ieMa o6ycnoBJieHa xeM ctjaKTOM. hto b n/ienoMHOM 3KpaHe. - 
cocTOJiiiieM M3 KpMCTaxinnHecKMx 3epeH, He see npocTpancTBo aanonneHo 
nKDMMHeci4MpyraLL|MM MaTepnanoM. 3to yweHbiuaeT sctxtjeKTHBHOCTb 3KpaHa m yxyAOiaej ero 
TepMo- M sneKTponpoBOAHocTb. 

KpoMe Toro, xaKne sKpanbi nMerar nnoxyK) aAre3MKD k noA/io?KKaM. nocKonbKy 
npM6/iM3MTe/ibH0-cct)epMMecKMe KpucTajiJinHecKne MUKposepna HMetor c noA/io>KKoCi /iniub 

TOHeMHWe KOHTaKTbl. 

KpoMe Toro, KorAa nK>MMHeci^MpyK)iHMti 3KpaH noKpbisaioT npoBOfX9Mi^e^ 
cBeTooTpa^KaiomeM a/iJOMUHneBOM nneHKOM. Heo6xoAMMo na a/iioMUHMM oca)KAaTb 
npoMe^KyroMHbiM cjiom, Hanprnviep. m3 He-nK)MMHoc|DopHoro. TepMopa3pyiijaK)ii4erocfl 



Marepna/ia. .MTo6bi o5ecneHMTb xopomee orpaKeHwe ceeTa ox 3tom nnenm, Sxa 
flonoriHUTenbHafl onepatjuf? ycno)KHHeT naroTOBneHne /iKDMMHecLjMpyKJLLjero sKpana. 

B flpyroM c/iynae b KaHecTse 3KpaHa ncnojibayHDX MOHOKpucTa/i/inMecKMe 
nraMUHOcjDopbi. HanpuMep, b sua© nnacrnH nnn annTaKcua/ibHbix c/ioes [1]. 
3to y/iyMLuaer Bocnpon3BOAHMOcTb xapaKTepucTHK 3KpaHa m yBe/inmiBaeT ero 
3c|34DeKTMBHOCTb (oTHoiueHne ncnycKaeMOM CBeTOBOM 3HeprMM K SHepruM, aarpaHMBaeMOM Ha 
B035y>K/^eHne CBexa). B xaKOM cjiynae, oflHaKO, ncnycKaeMbiM cser pacnpocTpaHflexcfl BAonb 
n/iacTMHbi (MJiM nneHKM) nKJMUHOcjDopa, mto yxyfloiaeT paapeiuaHDii^yK) cnoco6HocTb n 

34)Ct3eKTMBHOCTb 3KpaHa. 

3tm HeflocTaTKM Mo>KHO ycTpaHMTb. ecjiM coaflaxb sKpaH v\3 KpucTajijinHecKnx 
cTon6HaTbix nraMUHeci^npyKDinMX aneMeHTOs ("cTOJi6HaTbix KpucTan/inTOB"), KOTopbie MMejor 
yAJiMHeHHbie c}3opMbi, npuneM Hanpas/ieHne yA/inHeHiiq npHSnnanTe/ibHo nepneHAHKy/iflpno 
nnocKOCTM SKpana. TaKan MAefl pea/inayeTcn b KOHCTpyK^^1M. onucaHHOM b naxeHre [2]. B 
TaKOM cnynae cBer, reHepupyewbiM b CTOji6MaTbix KpucranjinTax nraMUHOctJopa. 
pacnpocxpaHfleTCfl b HanpasjieHMH yAnnHeHUfl KpucTa/uiHTOB. npuneM Kpucra/iJinTbi 
AeMCTByKDT b KaMecTBe CBeroBOAa. OAHaKO cnoco5 cosAaHun raKoro SKpana. ocHosaHHoro na 
KpucTan/inaauuM us pacnnaBa, Henpnewjiew aji« MHomx npaKTunecKnx c/iyMaeB. wanpuMep 
Ans^ TOHKoro (nopj^AKa 0.1-1 mkm) n/iocKoro nKDMUHeci^npyjou^ero anpaHa, i/icno/ibsyeMoro b 

aBTOSMMCCMOHblX AMCHJieWX. 

B ApyroM naxeHTe [3] npeA/iaraercfl /lOKajiMsosaHHoe oca>KAeHMe nfOMMHoc|5opa H3 
pa3pe>KeHOM cpeAbi (pacTBopa mjim cycneH3MM) MexoAOM i^eHTpucjDyrvipoBaHUfl b ymy6/ieHMq, 
npuMeM 6oKOBbie creHKH yrnySjieHUM MeTajinnanpoBaHbi A-ny? npeAOTBpau4eHM5i npoxo>KAeHMq 
CBera b coceAHne ynacTKH nroMUHeci^npyKDinero SKpaHa. OAHaKO npn stom KOHxpacTHOcTb 
BOcnpoM3BOAMMoro H3o6pa>KeHMfl noBbiiiiaeTCfl Bcero /iniub Ha 50%, x.e. He MCK^rcmaexc?? 
pacce??Hne cBera BAonb nK)MMHeci^MpyK)ii4ero 3KpaHa. 

B HacTo^meM M3o6peTeHMH npeA/iaraercfl rexHOjiornfl naroTOBneHUfl 
nJOMMHecuMpyHDiUMX 3KpaHOB CO CBeroBOAHOM MMKpocTpyKTypoM, o6ecneHMBaK)LMevi 
BbicoKOKanecTBeHMbie CBexoBOAHbie CBOMCTBa yAXinHenHbix MOHOKpucrannnHecKnx aepen. 

Ko/ib CKopo MMKpocTpyKTypa sneMeHTOB nraMUHecunpyHDinero sKpana 
onTMMM3MpoBaHa. TO cjieAyKDmafl aaAana coctomt b o6ecneMeHHM ero aKTMBai^nn m ko- 
aKTMBattMH c i^e/ibKJ npnAaHMfl erwy ntOMMHeci^npyfOLqux cbomctb. 3x3 saAana raioKe 
pemaeTCf? b HacToaaieM M3o6peTeHMM. 

KpoMe Toro, 3Aecb petuaejcfl ra\0Ke saAasa saiuMTbi JiKDMMHOcjDopa or paapyujeHna. 
BMecxe c xeM, ycxpanflexca onacHOcxb sbiAeneHUfl BpeAHbix KOMnonenxoB m3 
/iJOMMHecLtupyjoLiiero sKpana. 



. PaCKpblTHe H306peTeHH51 

SaflaMa o6ecneMeHMfl onxuMa/ibHOM MUKpocrpyKTypbi /iraMUHecLinpyjoaiMx SKpaHoe, 
cocToqinMX M3 MMKpoKpucTannMHecKMX 3epeH, Ha noflno>KKe nyreM oca>KAeHM« Beu4ecTBa 
jifOMUHoctDopa M3 napoBOM c}Da3bi, peojaexcfl rew, hto cHaMana Ha noA/io>KKy naHocqr 
npoMe>KyTOMHoe seti^ecTBO nHoro cocTasa. new jijommhocJdop, KOTopoe npn TewnepaType 
KpncTajinM3ai4MM JiJOMUHOc^Dopa o6pa3yeT JKHflKyjo 4)a3y b bmab M30/iMpoBaHHbix flpyr or Apyra 
uriM cJjparMeHTapHo-MsojiMpoBaHHbix nacTML^, a sareM na ra\o/\o noA/io>KKy ocajKAarar 

BeLqeCTBO /IKDMUHO^Opa. 

TonmnHa npoMe^KyroHHoro BetnecTBa. HanocuMoro na noA/ioKKy. cocTaB/ifler ne 
Menee 10 HaHOMerpoB m ne 6o/iee 1 MUKpoMerpa. 

npoMe>KyTOHHoe Beu4ecTBO b cooTseTCTBUM c M3o6peTeHMeM o6pa3yeT >KMAKyKD 4)a3y b 
BMAe M3onMpoBaHHbix Apyr or Apyra mjim cfiparMeHTapHO-MsojiMpoBaHHbix nacTnu n\A6o 
6jiaroAap?? coScTBeHHOM hm3kom TOMKe nnaBjieHUfl, nv\6o npn KOHjaKTHOM BsanMOAeficTBUM 
yKasaHHoro Beu^ecrsa c noA/io>KKOM. 

YKasaHHoe BeinecTBo mokbt 6biTb o6pa30BaHO 6onee neM oahmm xuMMMecKUM 

3/ieMeHTOM. 

rio MeHbLueM Mepe oamh aneweHT aroro Beinecrsa mokst Aet^cTBOBarb KaK aKTHBarop 
njiM Ko-aKTMBarop AJifl AaHHoro ntoMMHoctDopa. 

Ha noAno>KKe co3AaK)T MUKpopenbecJ) m3 HeoAHopoAHOcrefi no crpyKxype m no 
xuMMMecKOMy cocTasy. 

HeoAHopoAHOCTM Moryr MMexb pery/iRpHbifi xapaKrep, npuMeM ara perynflpnocTb 

MO)KeT 6blTb KpMCTanX10rpac|Dl1MeCKM-CMMMeTpMMH0M. 

AKTHBaTop njiM KO-aKTMsaTop B nKDMMHeci^MpyHDUJMii Marepnan Moryr 6biTb BBeAenu 
nocpeACTBOM noHHoro jiempoBaHMR. 

JlHDMMHeci^npyfoiUMM aKpaH noKpbiBaHDT TOHKMM cjioew MarepMa/ia. npoapawMbiM a/i?i 
npoxo>KAeHMn aneKxpoHOB. B KaMecTse raKoro Marepna/ia ncno/ibayeTcyi anMa3 unw 
ajiMa3onoAo6Hoe BeLqecTBo. 

KpaTKoe onHcaHHe c})Mryp 

Our. 1. CxeMa JiJOMMHecqupyKnnero aKpana, o6pa30BaHHoro no/iUKpucxannnMecKOM 
n/ieHKOM, cocTOHLneM M3 HanaraHDiuMxcfl APyr Ha Apyra Kpucra/i/iMMecKvix 3epeH. 

Our. 2. Cxewa nKDMUHecqupyfomero aKpana. naroTOB/iJieMoro b cooTBercTBUM c 
AaHHWM M3o6peTeHMeM. KpecrnKaMU b aone nornoLqeHUfl aneKrpoHOB OTMeMenbi ynacrxn 
renepaqnM KBanjoB cBera. 3tm KBanxbi aaxeM pacnpocxpanyiHDXcfl BAonb yAnnHeHHbix sepen 
nK)MMHo4Dopa KaK no CBexoBOAaM. 

Our, 3. MMKpoc|3oxorpa(t>Mn ceneHiifl JiK)MMHeci4MpyK>ii4ero aKpana co cxon5MaxoM 
cxpyKxypoM (chmmok b pacxpoBOM a/ieiapoHHOM MMKpocKone). 



JlyHUJHH BapMaHT ocyiuecTBneHHn H3o6peTeHMn 

nHDMMHecL^MpytOLquM 3KpaH. o6pa30BaHHbM cynbcfmAOM . KaflMUfl. aKTi/iBupoBaHHbiPi 
MeflbHD, n3roTOBnflK>T B KBapLjeBoPi KpMCTajinMsaLjMOHHOM Kawepe c ropyiMMMM CTeHKawn. 8 
KaMecTBe nofl/io>KKM ncno/ibsytoT cTeioio c TeMneparypoPi pasMflrMeHUfi He HM>Ke 800°C. 
noA/io>KKa B npoi^ecce KpucTan/ii/iaaL^mi HMeer reMneparypy 750-780°C. Ha 3Ty noflno>KKy 
npeflBaputTenbHo HanbmflK)T nneHKy wieflu tojilmmhom 50 hm. Kaiwepy cHanana OTKaMUBaKJT 
ypoBHfl 4DopBaKyyMa. MHoroKpaTHO npoMbiBarox nHepTHbiM rasoM (nanpuMep, aproHow), a 
3aTeM 3ano/iH«KDT ao AaB/ieHw^i 200 Top aproHa. Mctomhmkom Marepnajia ajia cosflaHnq 
sKpaHa c/iy>KMT nopoiuoK cynbctjufla KaflMM« BbicoKOM HucTOTbi. Mctohhmk BHasane 
noAAep>KMBaKDT npn tom >Ke xeMneparype, mto m noA/io>KKy. sarew nocjeneHHO ero 
reMneparypy noBbituarar flo reMneparypbi. npeBbiLuaioLneti reMneparypy noA/io>KKM hb 20- 
30°C. B raKOM coctoj^hmm cucreMy BbiAep>KMBaK)T 1 Mac, 3a sro spsM^ Bbipacraer nneHKa 
riKDMMHOcjDopa ro/iu^MHOM OKono 5 MKM. riocjie sroro CHaMa/ia ypasHnsaKDr reMneparypbi 
McroHHUKa M noA/io>KKM, CHM>Kaq reMneparypy ncrosHMKa. sareM ox/iajKAarar bckd cucreMy co 
cKopocrbK) 10 rpaA-MUH. 



flHTepaTypa 



1. G.W.Berskstresser and C.D.Brandle. Cathode ray tube with single crystal targets. 
European Patent Application 232586, CI. H01 J 29/26 (1987). 

2. B.Cockayne, Cathode ray tube phosphor layers. European Patent Application 
062993. CI. HOI J 29/20 (1982). 

3. V.Duchenois, M.Fouassier and H.Baudry, Ecran cathodoluminescent incruste a 
cavities restaurees et tube de visualisation utilisant un tel ecran, European Patent Application 
170310, CI. HOI J 29/24 (1988). 
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(PopMyjia H3o6peTeHHH 

1. Cnoco6 naroTOBneHMJi JiK)MHHecLiMpyK)Li4Mx aKpaHOB. cocto«li4mx h3 
MMKpoKpucTa/i/inMecKMx 3epeH, Ha noflJio>KKe nyreM oca>KAeHMSR Beu4ecTBa nraMUHoctopa M3 
napoBOM 4)a3bi, OT/iwMaioiMHHCH tsm. mto Ha noflJioKKy CHanana HanocHT npoMe>KyTOMHoe 
BeinecTBo HHoro cocraBa. neM njoMMHOct^op. KOTopoe npn reMneparype KpucTan/inaai^nn 
jiKDMUHocfDopa o6pa3yeT >KMAKyHD cjjaay a enAe Mao/inpoBaHHbix nnn cJ^parMeHTapno- 
M30/inpoBaHHbix MacTim, 3 3aTeM Ha TaKyro noA/io)KKy oca^KAarar seaiecTBo /iKDMiiHo4)opa. 

2. Cnoco6 no n. 1, ornHnaioLMMHC^i rew. mto TOjiinnHa npoMe>KyTOHHoro seLMecTBa, 
HaHocMMoro Ha nofl/iojKKy, cocraB/ifleT ne Menee 10 HanoMerpoB m He 6o/iee 1 MUKpowerpa. 

3. Cnoco6 no n. 1. OTnMMaioiMHMCH xew, mto )KHAKajq ct»a3a o6pa3yeTcq or 
KOHTaKTHoro B3aMMOAeMCTBMq yKa3aHHoro semecTBa c noA-no>KKOii. 

4. Cnoco5 no ji»o6oMy us nn. 1 m/im 2, orjiHMaioiMHMCfl reM. mto yKaaannoe seinecTBo 
o5pa30BaHo 6ojiee mgm oahmm xnMUMecKi/iM aneMeHTOM, 

5. Cnoco6 no n . 3, ornHHaMiUMHcn TeM. mto no MeHbLuePi Mepe oamh 3neMeHT 
AePicTByeT KaK aKTMsaTop unn KO-aKTHsaTop fxn^ AaHHoro /iKDMMHOct)opa. 

6. CnocoS no n. 1, OTJiMHaioiuMHM tsm. mto Ha noA/io>KKe co3AafOT MUKpopenbecJj M3 
HeoAHopoAHocTeti no cTpyKrype m no xmviMMecKOMy cocTasy. 

7. Cnoco5 no n. 6. 0TJiHMaK>iuMMC5i TeM. mto neoAHopoAHOCTM wweNDT pery/isqpnwM 
xapaKTep. 

8. Cnoco6 no n. 7. OTJiimaioiuMMcn tbm. mto perynqpnocTb nMeeT 
KpMCTa/inorpac{DMMecKM-cMMMeTpMMHbiM xapaKTep. 

9. Cnoco6 no jiK)6oMy M3 nn. 1, 4. mjim 5. ornHMaiouAMMCH TeM. mto b /iK)MMHoct>op 
BBOAHT aicTMBaTop MJiM Ko-aKTMBaTop nocpeACTBOM MOHHOrO /lernpOBBHUfl. 

10. Cnoco6 no n. 9. OTJiMHaioiuHMC^i tcm, mto njoMUHOctiop noKpbiBaKDT tohkum cnoeM 
MaTepnajia, npo3paMHbiM f\,n^ npoxo>KAeHM?i aneKTpoHOB. 

11. Cnoco6 no n. 10, OT/iHHaioiUMHc^i TeM. mto b KaMecTBe TaKoro MaTepna/ia 
ncnonbayeTCfl a/iMaa v\nv\ ajiMa3onoAo6Hoe Beu^ecTBO. 
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K naTeHTHOfl aaHBKe E.H.rHBaprasoBa h ;ip. "Cnocod npHroTOBJiGHHH 
jirof-oiHecixHpyiomHX 3KpaH0B co CTOJicJ^aToft CTpyKTjrpoft" . 

npe;[ViaraeTCH cnocod HsroTOBJiemiH JiroMHHecuHpyiomHx sKpanoB co 
CTOJid^aTOli CTpyKTypoM. Cnocod coctoht b BupamHBaHiiii TaicHX 9Kpa- 
HOB H3 napoBoa $a3H Ha nojpioxKe, npejpopHTejiLHo noKpuToft tohkoK 
lUieHKoit MaTepnajia, ocipasyiomero mijs,KjD $a3y, cocTOHmyio h3 hsojih- 

pOBaHHHX ^aCTHIl. 
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